The E3 ubiquitin ligase Mahogunin ubiquitinates the melanocortin 2 receptor.
Mahogunin ring fnger-1(MGRN1) encodes an E3 ubiquitin ligase and is mutated in the mahoganoid mouse. The mahoganoid mouse mutant shows similarities to the phenotype of another spontaneous mouse mutation known as mahogunin (mutation in attractin) presenting with dark coat color, spongiform neurodegeneration, and high embryonic lethality. It has long been hypothesized that MGRN1 may down-regulate the function of the melanocortin 1 receptor (MC1R) via ubiquitination or internalization because it has been shown to possess E3 ubiquitin ligase activity. However, a recent study revealed that MGRN1's role in MC1R function was independent of receptor ubiquitination and that MGRN1 negatively regulated MC1R function by competing with Gαs for receptor binding. In this study we attempted to determine whether MGRN1 is involved in the function of the melanocortin 2 receptor (MC2R). We show that MGRN1 is expressed in the zona glomerulosa and fasciculata cells of the adrenal cortex, and in transfected human embryonic kidney 293 cells it colocalizes at the cell surface with the MC2R, and coimmunoprecipitates with the MC2R. However MGRN1 did not appear to influence the cAMP-signaling function of the MC2R. In the presence of MGRN1 the MC2R is ubiquitinated and, after ACTH stimulation, evidence of multi-monoubiquitination appears. It therefore seems probable that the role of MGRN1 in the adrenal relates to the trafficking and/or degradation of the MC2R.